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Abstract. —The effect of four different temperatures (15, 20 25 and 30°C), on biological param-
eters of the Azorean population of Gh/ptapantelcs militaris (Walsh) was studied, using Mythimna

unipuncta (Haworth) as the host. Thirteen biological parameters of the host-parasitoid interaction

were analysed: percentage of hosts that died without producing parasitoids; percentage of larvae

parasitized from which parasitoids emerged; percentage of hosts surviving to pupate after the

parasitoid's sting; egg-larval development time; pupal period; total developmental time; adult

longevity; total number of larvae per host; number of larval parasitoids that fail to emerge from

each host; mean number of parasitoids that emerged from host larva but failed to spin a cocoon;

mean number of cocoons per host; parasitoid sex-ratio; and finally emergence rate of adult par-
asitoid progeny. The percentage of hosts that died without producing parasitoids increased with

increasing temperature. Developmental times significantly decreased with increasing temperature.
The mean number of cocoons per host; mean number of parasitoids that emerged from each host

larva but failed to spin a cocoon; and total number of larvae per host were higher when the

temperature was lower. Parasitoid sex ratio and emergence rate of adult progeny were not affected

by the temperatures tested.

Mythimna unipuncta (Havk^orth) is the

most important pest in Azorean pastures.
Serious population explosions that require
the use of pesticides often occur (Tavares

1992). Glyptapanteles militaris (Walsh) is a

larval parasitoid of the armyworm in all

islands of the Archipelago (Oliveira 1996).

It is desirable to increase the natural pop-
ulation of G. militaris by field releases of

wasps produced in the laboratory, during
the first generation of M. unipuncta.

One of the most important abiotic fac-

tors that affect insects is temperature. In

parasitoids this can influence develop-
ment, fecundity, mortality, sex ratio, col-

oration and other characteristics in vari-

ous species (Kaya and Tanada 1969; Yu
and Luck 1988; Klein 1988; Lysyk and
Nealis 1988; Spivac et al. 1992).

Temperature increases, within a favour-

able range, will speed up insect metabo-

lism and consequently increase the rate of

development. Each species and each stage
in the life history may develop at its own
rate (Sedlacek et al 1990, Spivac et al. 1992,

Gullan and Cranston 1994).

A previous study of the effect of two
different temperatures on the biological

parameters of G. militaris was performed

by Oliveira (1991, 1992). In the present

study, we analyse the effect of two ex-

treme temperatures (15 and 30°C) and two
intermediate temperatures (20 and 25°C),

on some biological parameters of the Azo-

rean population of G. militaris using M.

unipuncta as host.

MATERIAL ANDMETHODS

Glyptapanteles militaris used in this ex-

periment emerged from naturally parasit-
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ized M. unipuncta larvae, collected in pas-
tures of Sao Miguel island. Groups of one

hundred cocoons were placed in 400 ml

glass vials until adult females were re-

moved for experiments. Adults were sup-

plied with honey solution (10%). Weused

as hosts M. unipuncta larvae from labora-

tory cultures, established from eggs laid

by field-collected females.

On the third day after adult parasitoid

emergence, one isolated female wasp was
allowed to parasitize one isolated third in-

star larva of M. unipuncta. After the first

sting, the host was removed from the par-
asitoid and individually kept, until emer-

gence of the parasitoids, in a plastic con-

tainer (4.5 X 3cm). Each host larva was

supplied with a small piece (Icm^) of ar-

tificial diet every two days as described by
Poitout and Bues (1970) and modified by
Oliveira (1991). After parasitization, each

group of fifty parasitized host larvae were

kept at a different temperature (15±0.5°C,

20±0.5°C, 25±0.5°C and 30±0.5°C), under

75±0.5% R.H. and 16:8 [L:D] photoperiod.
After larval parasitoid emergence and

construction of the cocoons, each group
was maintained in a plastic container (4.5

X 3cm) with a hole covered by nylon tis-

sue. Emerged adults were kept in the

same conditions and were supplied with

honey solution (10%) until their death.

Thirteen biological parameters of the

host-parasitoid interaction were analysed:

percentage of larvae parasitized from

which parasitoids emerged; percentage of

dead hosts; percentage of hosts surviving
to pupate after the parasitoid's sting; egg-
larval development time; pupal period; to-

tal developmental time; adult longevity;
total number of larvae per host; number
of larval parasitoids that fail to emerge
from each host; mean number of parasit-
oids that emerged from host larva but

failed to spin a cocoon; mean number of

cocoons per host; parasitoid sex-ratio (per-

centage of females); and finally emergence
rate of adult progeny.

The first three parameters were ana-
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Fig. 1. Percentages of pupated, dead and parasitized
larvae of Mf/thiinna tiinpuncta, at four different tem-

peratures (±standard error). A test for multiple com-

parison of proportions was used. Each column that

is followed by a ciifferent letter is significantly differ-

ent (p < 0.05).

lysed by a test for multiple comparisons
of proportions (Zar 1996), and the others

parameters were analysed by non-para-
metric "Kruskal-Wallis" and Multiple

Comparison tests (p < 0.05) (Scherrer

1984) to compare the results obtained

from different temperatures. To compare
the effect of temperature on all studied pa-

rameters, a discriminant factorial analysis

(Thioulouse 1989), was performed.

RESULTSANDDISCUSSION

Parasitized larvae of M. unipuncta were
able to develop normally at the four dif-

ferent temperatures, with high percent-

ages of hosts that were successfully para-
sitized and producing parasite progeny

(Fig. 1). However the percentage of para-
sitized larvae from which parasitoids

emerged differed significantly between 15

and 30°C (t
= 1.983, p < 0.05), achieving

maximum values at 15°C.

The percentage of hosts that died before

emergence of the parasitoids increased

with temperature. It was least at 15°C, in-

termediete and similar at 20 and 25°C, and

most at 30°C fFig. 1). A significant differ-

ence was observed for the percentage of

dead hosts at 15 and 30°C (t
= 2.280, p <

0.05). The percentage of surviving hosts

after they had been stung by the parasit-
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Table 1. Mean {±standard deviation) days of egg-larval development time in Mytlniiiini innpuucla (Dl),

pupal period (D2), and the total developmental time (Dl + D2) of Glyp^tapantelcs luilitaris, at four different

temperatures.

Temperature
°C

D2
X ± sd

15
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Table 2. Mean (±standard deviation) number of Gli/ptnfuintcles ruilitiiris cocoons, the number of larvae that

failed to spin a cocoon, and that failed to emerge from the host of Mythimna unipuncia, at four different

temperatures.
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